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soon after cardiac transplantation, but the recipient 
patients seldom show a postoperative precordial mur- 
mur attributable to valve dysfunction. This is not sur- 
prising, because mild forms of valvular regurgitation 
detected by Doppler are often clinically inaudiblee5 
Overt signs of tricuspid regurgitation and right ventric- 
ular failure were observed in 2 patients with residual 
postoperative pulmonary hypertension of moderate 
degree. This minor form of multivalvular regurgitation 
is usually transient; the abnormalities detected in the 4 
cardiac valves tend to disappear during the first 3 
months. 
The pathophysiology of such multivalvular regurgi- 
tation is unclear. Despite the anecdotal description of 
valve infiltration in severe forms of cardiac rejection 
leading to death,7 we found no relation between early 
cardiac rejection detected by endomyocardial biopsy 
and presence or severity of valvular regurgitation (Ta- 
ble I). In some patients rejection developed when val- 
vular regurgitation had disappeared, and detection of 
regurgitation was not necessarily associated with the 
presence of rejection. It is uncertain if more severe 
forms of rejection can lead to valve dysfunction. Nei- 
ther can changes in left ventricular function or dilata- 
tion account for transient valvular regurgitation. There 
was a correlation between calculated left ventricular 
mass and the presence of valvular regurgitation. Abso- 
lute left ventricular mass is often increased at 1 to 2 
weeks after cardiac transplantation, irrespective of the 
presence or absence of rejection, and there is a gradual 
reduction of calculated left ventricular weight thereaf- 
ter (Table I]. We believe that early postoperative in- 
creased left ventricular mass is due to cardiac edema 
related to both manipulation and transport of the do- 
nor heart, and in fact myocardial edema is systemati- 
cally seen in the first few cardiac biopsies performed. 
Although not detectable by ultrasound, mild edema of 
the cardiac valves or papillary muscles may be the 
cause of these transient valve abnormalities, and its 
reabsorption would normalize valve function. The low 
reabsorption rate of myocardial edenia could be due to 
the lack of cardiac lymphatic drainage. 
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P atients with pulmonary vascular obstructive disease 
(PVOD) are usually not considered candidates for 
orthotopic cardiac transplantation, because the nor- 
inal donor’s right ventricle may be unable to function 
because of an acute increase in afterload, especially in 
the postischemic situation of the arrested and trans- 
ported donar heart. The accepted guideline is that pul- 
monary vascular resistance (PVR) must be 8 Wood 
units (mm Hg/liters/min] or lower during maximal 
medical management.lr2 Patients whose PVR is be- 
tween 4 and 8 Wood units are marginal candidates. 
Combined heart-lung transplantation or heterotopic 
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cardiac transplantation is generally believed to be 
necessary when the PVR is 8 units. However, among 
children with a variety of congenital defects, PVOD is 
often reversible after correction, especially when cor- 
rection is performed at a young age. This was the case 
in the patient described herein whose cardiac trans- 
plantation was successful despite a PVR of nearly 13 
Wood units. 
A l&year-old, 36-kg girl was admitted because of 
easy fatigability and dyspnea. At age 3 years a patent 
ductus arteriosus had been ligated and at age 12 a 
sequential pacemaker inserted because of complete 
heart block and increasing symptoms. During the next 
year, symptoms of congestive heart failure worsened 
and mitral regurgitation appeared. Medications in- 
cluded digoxin, aldactazide and Nitroderma. In 1984, 
she sustained a cerebrovascular accident due to an 
embolus from a mural thrombus in her Ieft ventricle. 
She had good neurologic recovery but became essen- 
tially bedridden because of her cardiomyopathy. 
Cardiac catheterization was performed on Febru- 
ary 20, 1985, and showed severe left ventricular dys- 
function, mitral regurgitation qnd pulmonary hyper- 
tension [Table I). The PVR of 12.9 Wood units in room 
air appeared to preclude orthotopic cardiac trans- 
plantation. Addition of nitroprusside did not lower the 
resistance measured. Graded doses of dobutamine 
with and without added oxygen were administered, 
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TABLE I Right Heart Catheterization Data Before and After Cardiac Transplantation 













Meds + 0s 
45120 28 18 2.9 6.9 
85157 65 40 2.8 12.9 
74160 54 34 3.0 6.6 














62122 35 17 
58121 32 17 
64118 41 17 
60136 44 16 
55120 35 11 
49123 34 12 
45120 30 9 
46118 30 10 
41117 26 12 
40/16 25 11 
36116 24 9 
32/16 26 11 













* Pretransplantation catheterization data obtained during sequential pacing: posttransplantation data obtained 
during sinus rhythm. 
7 Medications: digoxin, captopril, Nitroderm @, Lasix@‘, dobutamine (15 pg/kg/min), and 93 % FlOs. 
CO = cardiac output; Meds = medications; PAP = pulmonary artery pressure; PR = pulmonary resistance; PWP = 
pulmonary wedge pressure. 
and the optimal result was achieved with 15 &kg/ 
min of dobutamine during 93% oxygen inhalation, 
which decreased the PVR to 6.6 Wood units (Table I). 
Because of her severe and increasing symptoms 
and her young age, orthotopic cardiac transplantation 
was performed on May IO, 1985. A 55kg onsite donor 
was used and the ischemic time was 84 minutes. An 
extracorporeal membrane oxygenator was prepared 
for postoperative right ventricular support if needed. 
Her postoperative course, however, was uncomplicat- 
ed. She was initially treated with dobutamine (5 pg/ 
kg/min), isoproterenol(0.1 pg/kg/min) and nitroglyc- 
erin (4 pg/kg/min], and arterial PO2 was maintained 
above 100 torr;-Pulmonary artery systolic pressure was 
36 to 50 mm Hg during the first day with simultaneous 
arterial systolic pressure between 126 and 136 mm Hg. 
She was extubated 12 hours postoperatively but main- 
tained on a FI02 ofO.40. Dobutamine was discontinued 
on the second postoperative day. Therapy with oral 
hydralazine and captopril was begun on the second 
day. During this interval the pulmonary artery systolic 
pressure remained 45 to 55 mm Hg with a simulta- 
neous arterial systolic pressure of 108 to 152 mm Hg. 
She was discharged on the 20th postoperative day 
with cyclosporine, prednisone, Procardia@, hydrala- 
zine, captopril and hydrochlorthiazide. Subsequent 
cardiac catheterizations at the time of endomyocar- 
dial biopsy have documented a progressive decrease 
in PVR (Fig. 1, Table I]. She has remained well with 
steady improvement in exercise tolerance and has re- 
turned to school, although she has had several rejec- 
tion episodes. 
This case demonstrates that in some instances, pa- 
tients with severe PVOD may survive orthotopic cardi- 
ac transplantation, Even when the calculated PVR ex- 
ceeds 8 Wood units, there may be progressive im- 
provement postoperatively if the patient survives the 
initial postoperative phase. The young age of the pa- 
FIGURE 1. Changes in pulmonary artery pressure (fop) and resis- 
tance (boffom) after transplantation. Measurements made on room 
air. 
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tient reported may have been an important factor in 
reversibility of PVOD. 
Several precautions are suggested in managing 
such patients: 11) A trial of various drugs can be per- 
formed in the catheterization laboratory preoperative- 
ly to determine which are most effective in lowering 
pulmonary artery pressure. (2) This combination can 
then be used in the early postoperative period along 
with a high FI02 for pulmonary vasodilation. (3) Pul- 
monary artery pressure should be monitored postoper- 
atively as a guide to administration of these agents. (4) 
A larger-than-usual donor heart can be used in the 
hope that this might be better able to cope with an 
elevated PVR than a heart of usual size. (5) An on-site 
donor should be used so that the perioperative depres- 
sion of right ventricular function3 from ischemia is 
minimized. (6) Finally, some means of mechanical cir- 
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W e report a patient with systemic sarcoidosis and 
cardiac involvement that manifested as left ventricu- 
lar (LV) diastolic dysfunction detected by echocardiog- 
raphy and radionuclide angiography. 
A .%-year-old white housewife presented with a IO- 
year history of right leg lymphedema and ulceration 
over the left hallux, which progressed 9 years later to 
bilateral leg lymphedema with gross left foot ulcer- 
ation and scattered cutaneous nodules around the left 
knee. She had mild dyspnea on walking 200 yards up a 
gentle slope and dryness of the eyes. Her heart rate 
was 90 beats/min and blood pressure was 140/80 mm 
Hg. Biopsy from the ulcers and the cutaneous nodules 
showed noncaseating granulomas. The Kveim test was 
strongly positive. A tuberculin test was negative 
at 1900 concentration. There were enlarged lymph 
nodes in the mesenteric root and para-aortic region 
seen on abdominal computed tomographic scan. A gai- 
lium isotope scan showed increased uptake over the 
lacrimal and salivary glands, the spleen and heart. 
The electrocardiogram showed abnormal T-wave 
flattening in the anterolateral leads. A .%-hour elec- 
trocardiogram showed sinus rhythm with no arrhyth- 
mia or heart block. An M-mode echocardiogram dem- 
onstrated a thickened LV wall and ventricular septum 
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culatory assistance should be available to provide sup- 
port for the right ventricle during the immediate post- 
operative period should it be unable to function 
adequately because of an abruptly increased after- 
load. We and others have used.extracorporeal mem- 
brane oxygenation successfully for this purpose.4 
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with giant presystolic A waves1 (Fig. I). Cross-section- 
al echocardiography showed 2 discrete areas of in- 
creased echoes in the septum and in the lateral LV 
wall. Technetium-99m equilibrium blood pool scan- 
ning with serial mode acquisition revealed normal 
systolic indexes (LV ejection fraction 72%, Fig. 2) but 
abnormal diastolic indexes (Table I). 
FIGURE 1. M-mode echocardiogram at the time of diagnosis of 
sarcoidosis. “A” denotes the giant A wave due to atrial contraction. 
D, is the internal dimension of the left ventricle obtained from the M- 
mode echocardiogram. 
